BRAF mutations in colon cancer are not likely attributable to defective DNA mismatch repair.
Frequent BRAF mutations were reported recently in a variety of human malignancies, including colorectal cancer. In this study, we screened 293 colorectal cancers for mutations in exons 11 and 15, two regions containing hotspots for BRAF mutation. Of the 293 cancers, 170 had normal mismatch repair, and 123 had defective mismatch repair (originating from both somatic as well as germ-line mutations in several of the mismatch repair genes). A total of 63 exonic mutations (22%) were detected, 60 of which were V599E, and one each of D593G, G468E, and D586A. Of the tumors with defective mismatch repair, 34% (42 of 123) had a mutation in BRAF, whereas only 12% (21 of 170) of tumors with proficient mismatch repair demonstrated a mutation (P < 0.0001). Interestingly, BRAF mutations were found most often in cases with an hMHL1 abnormality (35 of 60) and rarely in cases with an hMSH2 abnormality (1 of 39; P < 0.0001). More interestingly, of the 31 hMLH1 cases with a BRAF mutation, 30 occurred in tumors known to have hypermethylation of hMLH1 promoter. Only 1 of the 15 cases with a germ-line mutation in hMLH1 had a mutation in BRAF. In this series, BRAF mutations occurred rarely in tumors with defective mismatch repair attributable to the presence of germ-line mutation in either hMLH1 or hMSH2. Furthermore, BRAF mutations were strongly associated with the epigenetic alteration of hMLH1. Overall, these data suggest that BRAF mutations are not a consequence of defective mismatch repair per se.